Combinatorial crystallization of an RNA-protein complex.
One of the most difficult steps in X-ray crystallography of a ribonucleoprotein (RNP) complex is obtaining crystals that diffract to high resolution. This paper describes a procedure for identifying the optimal lengths of the nucleic acid components that provide high-quality crystals of the RNP. Both strands of an RNA duplex were varied in a systematic manner to generate a large number of unique RNPs that were screened for crystallization behavior. As observed in the crystallization of other nucleic acids and their complexes, the exact length of the RNA chains was found to be critical in obtaining diffraction-quality crystals, even though the relative molecular weights of the protein and RNA components were approximately 50 and approximately 10 kDa, respectively. In particular, the helix-loop-helix structure in the mRNA for the Saccharomyces cerevisiae ribosomal protein L30, which functions as an autoregulatory element for L30 expression, was synthesized as two separate RNA chains of variable length (12-14 and 15-17 nucletides). Duplex formation of these RNAs formed the asymmetric, internal loop-binding site for L30. 16 such RNA duplexes, varying by +/-1 residue at the 5' or 3' end of either chain, were used to prepare 16 unique complexes with a maltose-binding protein-L30 fusion protein. The complexes were screened against 48 standard crystallization conditions in 2304 experiments, yielding 30 conditions with single crystals in the initial screen. The most promising of these is being used for structure determination.